In this paper the variation of coupling parameters in a vibration model of non-linear energy harvester is analyzed. Increasing in linear and non-linear coupling parameters influenced the output of maximum power harvested. Sommerfeld effect occurs in passage by resonance. The system model is numerically simulated using ode45 of MATLAB.
INTRODUCTION
The interest on Energy Harvesting, increased in the last years, because of the industry of technology, then has a necessity of an energy source smaller and more efficient, for design of the new and emergent technology systems, [1] .
In the process of Energy harvesting, the electrical energy is obtained through of conversion of energy, created by an ambient vibration source, [2] .
A number of different electro-mechanical coupling mechanisms, have been developed for harvesting devices and because of the constitutive laws of piezoelectric materials, the role of nonlinearities in the electro-mechanical coupling in the design of energy harvesting system, must be taken into account. Thus, the power of the output prediction can be improved and the performance can be optimized, as well. In [3] , the authors have used an ideal source of excitation for analyze of energy harvesting system with nonlinear coupling.
In this paper we will show a model of non-linear energy harvesting device excited by non-ideal energy source, where the excitation of the vibration systems, is taken as always limited; on the one hand by the characteristics of a particular energy source and, by other hand limited by the dependence of the motion of the vibrating system on the motion of the energy source.
We consider that the fact that of real motors, such as the one used in this paper, have limited power output. In this case, this energy source is said to be non-ideal, in contrast to the ideal source whose amplitude and frequency are independent of the motion of the structure. Our experimental research detected the Sommerfeld Effect: as the motor accelerates to reach near resonant conditions, a considerable part of its output energy is consumed to generate large amplitude motions of the structure and not to increase its own angular speed. For certain parameters of the system, the motor can get stuck at resonance not having enough power to reach higher rotation regimes. If some more power is available, jump phenomena may occur from near resonance to considerably higher motor speed regimes, no stable motions being possible between these two.
For more details on non-ideal systems theories see: (Kononenko, 1969) , (Nayfeh and Mook, 1979) , (Balthazar et al., 2003) , without undeserved others. is represented by () L  , [6] .
In this work the function that defines the energy source is an exponential function that represents the curve of torque versus velocity of DC motor. We can consider 
The piezoelectric capacitance is represented by C .
So, with V Rq  the (NIEH) coupled governing equations of motion are:
Nondimensionalization
Next, we introducing the following new variables:
After applying the balance of the terms orders, by introducing of a small parameter  , as a booking device:
The dimensionless piezoelectric coupling coefficient was approximate by [3] , as ˆ( )  , so we may reduce the governing equations of motion to:
The non-dimensional electrical power harvested from (NIEH) is taken as:
PURPOSE
The purpose of this work is investigate of Sommerfeld effect in a model of non-linear energy harvester excited by a non-ideal energy source, and analyze in variation of linear and non-linear piezoelectric coupling parameters, showing the influences in the power harvested output.
METHODS
The analysis of dynamic system were carried out using numerical simulations in software Matlab, taking as numerical integrator the Runge-Kutta fourth order algorithm, with variable step-length.
With the following values to parameters: For all numerical simulations performed, it was considered zero initial conditions. The time interval used in numerical integration of the system in all situations, it was always from 0 to 250 and was considered that the steady state is the part that remains is removing two thirds of the initial responses.
The control parameter μ 1 was increased in the range of 0.0 to 2.0 and to the coupling parameters linear and nonlinear, the values were chosen for each case.
In first case θ linear assume the values (0.00, 0.50, 1.00 and 1.50), Θ non-linear was fixed in 0.00;
In second case and θ linear assume the values (0.50 and 1.50), and for each value, Θ non-linear assume the values (0.00, 0.50, 1.00 and 1.50).
Response curves to amplitude and frequency were obtained as follows: for each control parameter capture the maximum amplitudes of oscillations and the average rotational speed of the motor. The Power Harvested was obtained by equation (9). 
RESULTS

First Case: Responses to linear energy harvester
DISCUSSIONS
The results of numerical simulations are shown in tables where the columns show the values of the coupling parameter, the parameter value of control at the point where the jump occurred, the maximum amplitude reached before the jump, the angular velocity of the motor, and maximum power harvested. In the figures can be compare the dynamics of the system with the variation of parameter control.
In the first case, the results presented in the Table 2 , shows the values to dynamic response in the linear energy harvester. Figure 2 shows that increasing in the linear coupling parameter causes the decrease in the amplitude of vibration and the Sommerfeld effect occurs to lower values in the control parameter μ 1 . As in this case the maximum power occurs at the point of largest displacement of the beam, with the increase of coupling parameter and the consequent reduction in vibration amplitude of the maximum power output is also reduced.
In second case, Table 3 shows the results for the values Θ, when the linear coupling parameter θ is fixed at 0.50, it is observed that with the increase of the parameter of nonlinear coupling the power output also increase and the amplitude of vibration remains more stable in region before of jump phenomena, this behavior can be seen in Figure 3 . Tables 4 and 5 respectively. Looking at the results in the tables we can see that when the value of linear coupling θ is equal to 1.50, the maximum power harvested is not reached in the point with the largest amplitude of vibration, but at a point beyond the region of resonance, where angular velocity of the motor is higher than 1.00 .
CONCLUSIONS
In this paper we demonstrate the influence of a limited energy source on a vibration energy harvesting device.
Sommerfeld effect occurs in the system which leads to loss of stability and consequent reduction in power harvested.
Based on work by [3] we can confirm the influence of piezoelectric coupling coefficients in the final answer system.
The inclusion of material nonlinearities in the design of piezoelectric energy harvesting devices has great relevance in the final response of the system.
In future works, the periodic solution by perturbation method and a strategy of control and reducing of Sommerfeld effect, can be implemented in order to keep the motions of (NIEH) in a desirable orbit, so stabilizing the maximum power harvested in output of system.
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